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Standard RIO 200/400/420  

Loop Typicals 
Hardware loop typical definitions are used when designing the 
instrument loops, which will be interfaced to the control 
system. 

The standard interfacing methods to various field instruments 
are described. The purpose is to limit the number of standard 
instrument loops. 
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Abbreviations 

ICS  Integrated Control System 

K-Chief Kongsberg Maritime Integrated Control System 

K-Pos  Kongsberg Maritime Dynamic Positioning System 

KM  Kongsberg Maritime 

LNG  Liquefied Natural Gas 

RCU  Remote Controller Unit 

RIO   Remote Input Output 

RMP  Remote Multi Purpose module 
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1 INTRODUCTION 
The intent of this document is to describe the different loops 
possible to use when interfacing RIO-modules. 

2 RIO MODULES 

In general, all RIO modules are designed like the one shown below. 
The example shows a RAIC 400 module, built for 32 analog 
current inputs. 

 
It should be noted that, to some extent RIO modules are 
overlapping each other with respect to IO interfacing. In particular 
this applies to RAIC 400, RAOC 400, RAIT 400 and RAIV 400. 
The mix of modules delivered for an Integrated system, will 
depend upon the signal mix, and will be determined during the 
engineering period. 
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2.1 Specifications 
Specifications 

Module Channel Configuration Channel Capability 

RAIC 400 Channel 1 – 32: current inputs, 
4-20mA 

1A Short-circuit proof high side driver (HSD), 
Max 30 V 

RAOC 400 Channel 1 – 16: current inputs, 
4-20mA 

Channel 17 – 24: analog 
outputs, individually defined as 
current or voltage            
Channel 25 – 32: voltage 
inputs,  

Current Inputs: 1A Short-circuit proof high side 
driver (HSD), Max 30 V 

Voltage output: 0-10 V 

Current Output: 1A Short-circuit proof high side 
driver (HSD), Max 30 V 

Voltage input: ± 10 V 

RAIV 400 Channel 1 – 32: analog inputs ± 
10 V 

± 10 V 

RDIO 400 
RDIO 401 

Channel 1 – 32: individually 
defined as input or output 

Digital input: 24V loop voltage, max 4 mA at 24 
V loop voltage 

Digital output: 1A Short-circuit proof high side 
driver (HSD) 

RDIO 401S Channel 1 – 32: individually 
defined as input or output 

Digital input: 24V loop voltage, max 4 mA at 24 
V loop voltage 

Digital output:  0.5A Short-circuit proof high 
side driver (HSD) 

RDIOR 400 
RDIOR 401 
RDIOR 420 

16 channels individually defined 
as input or output 

 
 

16 channels NO/NC contacts 

Digital input: 24V loop voltage, max 4mA at 
24V loop voltage 

Digital output (V): 1A Short-circuit proof high 
side driver (HSD) 

Digital output (Relay): Max 1A continuous 
current  on contact sets 

RAIT 400 16 channels (1–16) 2 or 3 wire 
Pt100. 
16 channels (17-32) current 
input 4-20mA. 

 

 
Current Inputs: 1A Short-circuit proof high side 
driver (HSD), Max 30 V 

RMP 400 
RMP 420 

Channel 1-32: individually 
defined as input or output. 

Voltage input: 0-4V, 0- 10V 
Current input/output: 0- 20mA 

Voltage output: 0- 10V 
Digital output: 1A Short-circuit proof high side 
driver (HSD), Max 30 V 

RMP 401S 
RMP 420S 

Channel 1-32: individually 
defined as input or output. 

Voltage input: 0-4V, 0- 10V 

Current input/output: 0- 20mA 
Voltage output: 0- 10V 

Digital output: 0.5A Short-circuit proof high 
side driver (HSD), Max 30 V 
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Specifications 

Module Channel Configuration Channel Capability 

RMP 200-8 Channel 1-5 and 7: individually 
defined as input or output. 
Common isolated. 

Channel 6 and 8:Individually 
isolated. Can not be used as 
DO 

Voltage input/output: +/- 10V 

Current input/output: 0- 20mA 
Digital output: 0.1A Short-circuit proof high 
side driver (HSD), Max 30 V 
Potmeter input. 

RCU 500 
 

12 non-isolated serial lines 

2 isolated serial lines 
(TBSS is normally used to 
provide isolation). 

RS232 / RS422 
Dual Profibus interface 
Single serial interface for redundancy network 

 

RCU 501 8 Isolated link channel 
interfaces dedicated for 
connection to RSER 200-4. 
Totally 32 serial line channels 

Dual Redundancy network interface 
Dual Profibus interface 
Dual RBUS interface 
Dual CANbus interface 

RCU 510 16 DI/DO/AI/AO channels 
4 DI/DO/AI channels 

4 DO (Relay) channels 

8 AI/AO (Volt) Channels 
5 Non-isolated serial lines 

2 Isolated serial lines 
(TBSS is normally used to 
provide isolation). 

DI:   Digital input: 24V loop voltage, max 4mA 
        at 24V loop voltage 

DO: Digital output (V): 1A Short-circuit proof 

        high side driver (HSD) 
        Digital output (Relay): Max 1A continuous 

        current  on contact sets 
AI:   +10V / 0 - 10V / 4-20mA 

AO:  +10V / 0 - 10V / 4-20mA 

RS232 / RS422/ RS485 

TBSS 4 channel isolated serial lines RS232 / RS422 / Current Loop input 

RSER 200-4 4 channel isolated serial lines RS232 / RS422 / RS485 / NMEA0183 
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3 GALVANIC ISOLATION 
In cases where an interface is made to a PLC system, special 
considerations should be made for analog signals. In such cases, 
galvanic isolation is required. Likewise, galvanic isolation will be 
installed on KM outputs in cases where a PLC system is in the 
other end. For outputs directly to field equipment like valves etc., 
signals will not be galvanically isolated. 

For DP and navigation systems, all outputs will be isolated as 
default. 

Kongsberg Maritime requires outputs from other vendors to be 
isolated. 

Galvanic isolation of serial lines requires the use of TBSS or 
RSER200-4 module. 

4 PULSE INPUTS 
Pulse inputs can be connected directly to the RDIO 400 module. 
Preferably, the pulsing should be generated from a dry contact. The 
pulse frequency should be limited to 10 Hz. For other type of pulse 
inputs, contact KM for clarifications. 

Pulse inputs for RMP400 and RMP420 must be limited to 10 kHz. 
Encoder input signals to RMP400 and RMP420 must be limited to 
2,5 kHz 
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5 ATTACHED DRAWINGS 
This document contains following drawings (latest revisions): 
RIO 400/420 Loop Typicals 

Type Drw. No Title 
AI-01 306333 Analog Input 4-20 mA 

AI-02 306335 Analog Input 4-20 mA Ext.Pwr 

AI-03 306337 Analog Input 4-20 mA, HART 

AI-04 306338 Analog Input 4-20 Ma, HART Ext.Pwr 

AI-05 306340 IS Analog Input 4-20 mA 

AI-06 306341 IS Analog Input 4-20 mA HART 

AI-09 306342 Redundant AI 4-20mA with HART 

AI-10 306343 Redundant IS AI 4-20mA  

AI-11 306344 Redundant IS AI 4-20mA with HART 

AI-12 306345 Analog Input 3 Wire 4-20 mA 

AI-13 306346 Analog Input 3 Wire 4-20 mA with HART 

AI-14 306347 Redundant AI 4-20mA with HART 

AI-15 306348 Analog Input RTD 

AI-18 306351 IS1 Analog Input RTD 

AI-19 306352 IS1 Analog Input TC 

AI-20 306353 IS1 Analog Input 4-20mA 

AI-21 306354 IS1 Analog Input 4-20mA Ext. Pwr 

AI-22 306355 Analog Input RTD 

AI-23 306326 HART to Analog Input 4-20mA Tri-Loop  

AO-01 306356 Analog Output 4-20mA 

AO-02 306358 Analog Output 4-20mA Ext.Powr. 

AO-03 306359 Redundant Analog Output 4-20mA 

AO-04 306360 Analog Output 4-20mA with HART 

AO-05 306362 Redundant Analog Output 4-20mA with HART 

AO-06 306363 Monitored Redundant AO 4-20mA 

AO-07 306364 Monitored Redundant AO 4-20mA with HART 

AO-08 306365 IS Analog Output 4-20mA 

AO-09 306366 IS Analog Output 4-20mA with HART 

AO-10 306367 IS1 analog Output 4-20mA 

DI-01 306371 Digital Input 

DI-02 306372 IS Digital Input 

DI-03 306373 IS Digital Input 

DI-04 306374 Redundant Digital Input 
DI-05 306375 Redundant IS Digital Input 

DI-06 306376 Redundant IS Digital Input 

DI-07 306377 IS1 Digital Input 

DI-08 306378 Digital input 3W, PNP - NPN 

DI-09 322418 DI Common Return 

DI-10 306380 Puls Input 

DI-11 306381 IS Puls Input 
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RIO 400/420 Loop Typicals 
Type Drw. No Title 

DO-01 306382 Digital Output 

DO-02 306383 Relay Output ( NO ) 

DO-03 306384 Redundant Digital Output 

DO-04 306385 Digital Output 

DO-05 306386 Redundant Digital Output 

DO-06 307386 IS Digital Output 

DO-07 307387 Redundant IS Digital Output 

DO-10 307390 IS1 Digital Output 

DO-11 307391 IS1 Digital Relay Output 
DO-12 322648 Relay Output ( NC ) 

   
RMP 200 Loop Typicals 

Type Drw. No Title 
AI-100 307974 2 Wire, 4 - 20mA Differential External Power, RMP200 

AI-101 307975 2 Wire, 4 - 20mA External Power, RMP200 

AI-102 307977 2 Wire, 4 - 20mA Internal Power, RMP200 

AI-103 307978 3 Wire, 4 - 20mA Internal Power, RMP200 

AI-104 307979 2 Wire, +/-10V Differential External Power, RMP200 

AI-105 307982 2 Wire, +/-10V External Power, RMP200,  

AI-106 308052 2 Wire 0 - 10V Differential External Power, RMP200 

AI-107 307983 2 Wire 0 - 10V External Power, RMP200 

AI-108 307984 3 Wire +/-10V, 0 - 10V Internal Power, RMP200 

AI-109 307985 2 Wire Potmeter Internal Power, RMP200 

AI-110 307986 3 Wire Potmeter 18k Internal Power, RMP200 

AI-111 307987 2 Wire Sin/Cos Triangle Potmeter Internal Power, RMP200 

AO-100 307988 2 Wire 4 - 20mA Internal Power, RMP200 

AO-101 307989 2 Wire +/-10V, 0 - 10V Internal Power, RMP200 

DI-100 307990 2 Wire Internal Power, RMP200 

DI-101 307991 2 Wire End-of-Line Resistance Internal Power, RMP200 
DO-100 307992 2 Wire Internal Power, RMP200 

   
Serial Line Loop Typicals 

Type Drw. No Title 
SL-001 508077 TBSS 

SL-100 308300 RS232/422/485/NMEA, RSER200 
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